Cell cycle regulation of breast cancer cells through estrogen-induced activities of ERK and Akt protein kinases.
The proliferative effect of estrogens on breast cancer cell (BCC) is mainly mediated through estrogen receptors (ER). Non-transcriptional effects of estrogens, exerted through activation of several protein kinases, may also contribute to BCC proliferation. However, the relative contribution of these two responses to BCC proliferation is not known. We characterized a novel estrogenic receptor ligand which possess Akt and ERK activating properties distinct from that of 17beta-estradiol. Early and delayed waves of activation of these kinases were detected upon estrogenic challenge of BCC, but only molecules able to promote a significant, delayed activation of ERK-induced BCC proliferation. Estrogen-induced cell cycle progression was not sensitive to the inhibition of ERK-regulating kinases MEK1 and 2. ERalpha was found to be necessary, but not sufficient for kinases activation. Thus, estrogens elicit a distinct pattern of early and delayed activation of ERK and Akt, and early protein kinase activation is probably not involved in BCC proliferation. Structural variations in the estrogen molecule may confer novel biological properties unrelated to estrogen-dependent transcriptional activation.